CASE EXAMPLE
============

A newborn, from a heroin-addicted mother, is being treated for narcotic withdrawal with diluted tincture of opium. On hospital discharge, the mother is given a prescription for "DTO" and takes the prescription to the pharmacy to be filled. The prescription lacks an age or weight. The pharmacist interprets "DTO" as "deodorized tincture of opium" that is 25 times stronger than the intended "diluted tincture of opium." The mother administers the prescription as ordered. Twenty-four hours later, the child is apneic and presents to the emergency department.

This case highlights the threat ambulatory medical mistakes pose to children. Although the majority of work in patient safety to date has focused on adult and inpatient care, there is growing awareness that ambulatory care is as paramount as inpatient care given the large volume of ambulatory care received by children. In this article, we will lay the groundwork for a patient safety research agenda for pediatric ambulatory care. In taking this first step, we will rely on and present an overview of patient safety in general, discuss issues related to pediatric patient safety, present an overview of what is known regarding ambulatory patient safety based on a systematic literature review, and finally present a framework for improving pediatric patient safety in the ambulatory setting relying on frameworks developed in other clinically relevant areas.

THE BIG PICTURE OF PATIENT SAFETY
=================================

The Institute of Medicine (IOM) report, *To Err Is Human,* released in 1999, shined a spotlight on preventable medical errors.[@bib1] The subsequent IOM report, *Crossing the Quality Chasm: A New Health System for the 21st Century,* released in 2001, reinforced that patient safety is an important goal of our nation\'s health care system.[@bib2] In conjunction with these reports, numerous entities have begun to tackle the patient safety problem from federal and state governments to private institutions and organizations.

Coincident with these reports, the lead federal agency for patient safety, the Agency for Healthcare Research and Quality (AHRQ) of the Department of Health and Human Services launched an initial \$50 million initiative in patient safety research in 2001.[@bib3] In preparation for this initiative, AHRQ in conjunction with the federal Quality Interagency Coordination Task Force held a National Summit on Medical Errors and Patient Safety Research on September 11, 2000.[@bib4] The summit brought together users of research, funders of research, and researchers to examine needs and work collectively to develop a national research agenda on patient safety.[@bib5] The agenda they developed, which applies broadly to all types of patients and providers, comprised the following research priorities: epidemiology of errors, infrastructure to improve patient safety, role of information systems, understanding which interventions should be adopted, adoption issues, dissemination, and a special focus on transition of care issues as they relate to patient safety. But where does one begin on this far-reaching list of general priorities?

At this summit, Dr John Eisenberg, former director of AHRQ, likened the problem of medical errors to an epidemic and noted that we are currently in the first stages of understanding this epidemic. The intent of this model and its applicability to patient safety efforts lies in the fact that the field of medicine does not come from a tradition of openly discussing and collecting information on safety events. This leaves present-day groundswells to improve patient safety subject to a trap of "not being able to fix what one does not know is broken." The epidemic notion, therefore, looks at errors not as a new phenomenon, like severe acute respiratory syndrome, but instead an "apparent" new phenomenon based on the fact that the field of medicine is just coming on board with the idea of systematic reporting and collecting of error event data. Logistically this epidemic model and the relative paucity of information and research on medical errors lend themselves to an overarching long-term plan for safety solutions that follows the traditional stages of action for epidemic response as shown the [Figure](#fig1){ref-type="fig"} .[@bib6] This model helps prioritize among the list of research agenda topics developed at the national summit. As we develop a specific agenda for patient safety for pediatric ambulatory care, we will refer back to this overarching epidemic model given the universality of its applicability.

AMBULATORY PATIENT SAFETY AND PEDIATRIC PATIENT SAFETY
======================================================

The majority of current research, knowledge, and improvement efforts in patient safety are primarily focused on inpatient settings and adult patients. To begin to set an agenda specific for ambulatory care, the Medical Group Management Association Center for Research, with support from AHRQ and the Centers for Medicare and Medicaid Services and with assistance from the Partnership for Patient Safety held a multidisciplinary conference in late 2000.[@bib7] The results of this conference were twofold: 1) there is inadequate knowledge of the ambulatory care sector that severely limits our ability to understand and manage safety risks to patients; and 2) a research agenda tailored for ambulatory care.[@bib8], [@bib9] This agenda, in line with the global patient safety agenda determined at the National Summit on Medical Errors and Patient Safety Research, can be summarized as follows: •Identify and pilot test methods to conduct a large-scale study of the epidemiology of safety in ambulatory care.Conduct focused research examining and evaluating claim and incident data from liability insurers and determine how the rates and patterns of incidents and injuries from these sources would be expected to differ from true rates and patterns; in addition, conduct focused research on the value of case studies and focused research evaluating interventions by liability insurers.Conduct research that builds on the experiences from risk management activities of liability insurers, provider organizations, and integrated health care systems to understand the risks and injuries in ambulatory care and identify target areas for additional focus.Enhance research that examines the potential of administrative data for ambulatory safety research and the appropriate methods to use these data.Explore research on the perspectives of patients and families on ambulatory care and characterize the information they can provide about safety in this setting; in addition, conduct research on the reliability and validity of that information, methods to ensure high rates of unbiased responses, and study designs to yield population-based estimates from this information.

This research agenda goes far to translate global patient safety issues into the nuances of how we begin to examine patient safety in ambulatory care. For practical implementation purposes, particularly for children, however, clearer distillation of the issues is needed.

Children\'s health care has not to date been a substantial focus of the current research in ambulatory care safety, let alone the overall patient safety efforts underway in this nation. To those health care providers immersed in children\'s health care, the rationale behind the need for targeted pediatric patient safety research is readily apparent. Children are unique in many ways related to the four Ds: developmental change, dependency on adults, different disease epidemiology, and demographic characteristics.[@bib10] Examples of how this plays out for children include the unique situation of weight-based dosing, compared with adults, whereby children can be subject to 10- to 100-fold dosing errors since children actually can come in size ranges from 300 grams to over 300 pounds, and the unique medical events such as birth.[@bib11], [@bib12] In addition, children\'s health care providers are frequently separate in training and both divisional and departmental academic homes from health care providers for adults. Because both patient and provider factors combine in patient safety events, it is critical to understand how the obvious differences in pediatric patients and pediatric providers interplay with patient safety.

The overarching themes in the research agenda from the National Summit on Medical Errors and Patient Safety Research, the epidemic model of a long-term plan for patient safety, and the multidisciplinary conference on research for ambulatory care all are salient to children\'s health care but need tendering to make the issues and priorities clear. Collectively, these agendas and models can be synthesized and tailored. This article provides this synthesis and tailoring to pediatric patient safety in the ambulatory care setting.

PEDIATRIC PATIENT SAFETY IN AMBULATORY CARE: WHAT DO WE KNOW?
=============================================================

Definitions
-----------

Any discussion of patient safety and ambulatory care requires a level playing field in terms of definitional understandings and assumptions. Consistent with the IOM report *To Err Is Human,* patient safety in this article is defined as freedom from accidental injury because of medical care, which translates to medical errors. Such medical errors can be further defined using the definition from the federal response to *To Err Is Human* outlined in the report entitled *Doing What Counts,* as "the failure of a planned action to be completed as intended or of use of a wrong plan to achieve an aim. Errors can include problems in practice, products, procedures, and systems."[@bib1], [@bib13] This definition excludes acts that did not achieve their desired outcomes (as long as that was not the result of negligence), outcomes caused by the intrinsic properties of the underlying illness or additional patient comorbidities, and outcomes known to be risks of specific procedures. Inherent in this definition is the idea that the causes of the vast majority of patient safety events are not sole individuals but instead are embedded in the organizations, processes, and systems within which individuals receive care. Perhaps more so than inpatient care, ambulatory care and the resultant patient safety issues depend heavily on patients, families, providers, and organizations, and how these interact. This definition of patient safety applies broadly to all ages.

Although safety is undoubtedly a subset of quality, there is uncertainty and variability about the degree to which safety intersects with the broader issues of quality of care, in particular, whether failure to adhere to evidence-based therapies (effectiveness) should be classified as a safety or a quality problem. For example, some may argue that overprescribing antibiotics for otitis media in children is a safety issue both at a public health level because of bacterial resistance and a patient level because of side effects, whereas others may see this solely as a quality-of-care issue for the most part. This article does not attempt to draw the line between safety and quality but instead will keep a broad perspective of safety to include events that may have exposed a patient to an unnecessary risk.

Comparably, we must all appreciate what the term *ambulatory care* entails. In brief, ambulatory care encompasses a wide array of settings: physician offices, emergency rooms, hospital outpatient departments, home health agencies, community health centers, school-based health centers, urgent care centers, chemotherapy and radiation therapy centers, dialysis centers, diagnostic imaging centers, outpatient surgery centers, occupational health centers, mental health centers, dental centers, and other settings.[@bib8] Although inpatient care is typically more technologically and clinically complex, ambulatory care is logistically more complex, often with less elaborate infrastructure for managing care. This translates to encounters that need substantial communication and coordination, with many hand offs and transitions. The ultimate management of ambulatory care is often difficult for patients and families, not to mention that ambulatory practices often have not kept up with the rapid development of medical science and diagnostic, therapeutic, and technologic capabilities.[@bib9]

Equally as important as these different settings of care is the realization that there exists multiple hand offs of patients between and within these various care settings. Providers see other colleagues\' patients when needed, and providers in different ambulatory settings refer their patients to other providers in different ambulatory areas. Transitions or hand offs in care are ripe for patient safety events because of the brevity of communications between providers and between providers and families. In the emergency department setting, these transitions have been identified as potential risks for safety events.[@bib14], [@bib15] Given the dependency of children, transitions of care takes on additional meaning when one also considers transitions of caregivers among parents, guardians, grandparents, and more distant relatives.

Literature Review
-----------------

Published literature on patient safety in ambulatory care is scarce for both adult and pediatric patients. For this review we searched for published articles using the MESH terms *medical errors, children, primary health care,* and *ambulatory care.* Elder and Dovey[@bib16] published one of the most recent and comprehensive works. This study entails a systematic review and synthesis of English-language medical literature from 1965 through March 2001. In addition, this work included searches of bibliographies and web sites from patient safety and primary care organizations for unpublished reports and presentations as well as reference reviews of all identified articles. Given that this piece did not exclude children\'s health care, this review is very salient to our efforts to identify what is known on pediatric ambulatory patient safety. This effort identified only 7 studies, which were all primarily descriptive of the types and causes of medical error incidents.[@bib17], [@bib18], [@bib19], [@bib20], [@bib21], [@bib22], [@bib23] None of these studies involved primarily pediatric patients. Results of this work were synthesized into a classification scheme for preventable adverse events and process errors in primary care, which will be detailed later in this article.

In addition to these articles, other studies systematically identified on ambulatory care and patient safety can largely be described as either thought pieces or additional condition or setting specific descriptive studies that are not easily identified using search terms focused on medical errors or patient safety. For example, several thought-piece articles have been recently published talking about the broad picture of quality and safety in emergency departments in general, for children with special health care needs, and for medicine management in primary care.[@bib24], [@bib25], [@bib26], [@bib27], [@bib28], [@bib29], [@bib30] Taking random examples of articles one can find but not by systematic searches looking for medical errors, there are pieces that discuss the issues around conscious sedation for dentistry, examples of deaths from lipoplasty, concerns about diagnostic accuracy of pediatric echocardiograms performed in adult laboratories, and research on safe pediatric outpatient sedation.[@bib31], [@bib32], [@bib33], [@bib34], [@bib35] Likewise, the substantial body of literature on appropriate therapy and diagnosis of otitis media could also be considered a patient safety concern. Given that many articles like these do not specifically use terms such as medical errors or patient safety, a systematic identification and synthesis of these is not realistically feasible as we try to establish a research agenda for pediatric ambulatory care. Perhaps best known to most pediatricians is the wealth of information on immunizations. The clear take-home message from this body of work is that one cannot rely on vigilance and memory alone to ensure high quality care. As one recent review highlights, simplification with reminder systems and use of electronic information has been able to dramatically improve appropriate and maximal use of immunizations.[@bib36] Although it is easy to speculate on the lessons learned here and how they can apply to broader safety issues beyond immunizations, the reality is that this leap to global issues of safety in ambulatory care is not well examined in the literature.

Because one of the few recent articles identified and targeted safety, there was a recently published article specifically focused on ambulatory pediatric patient safety from the perspective of language barriers and resultant medical errors because of errors in medical interpretation to Spanish.[@bib37]

Given this finding of little literature that could be systematically found regarding pediatric ambulatory patient safety, we broadened our searches to include adult health care and inpatient health care because it is likely that at least some patient safety findings in these areas will be relevant to pediatric ambulatory care. For example, one recent work on adult ambulatory patients suggests that medication errors are common. Because the rates of inpatient medication among adults and children are similar and alarmingly high, the high rates of medication errors in adult ambulatory patients should raise concern among pediatricians.[@bib11], [@bib38], [@bib39] In a recent study of Medicare enrollees,[@bib40] the overall rate of adverse drug events in adult ambulatory patients was 50/1000 person-years, with 14/1000 person-years considered preventable. Moreover, 38% of the adverse drug events were considered serious, life threatening, or fatal. These data highlight the need for similar studies in pediatrics. Although not in the peer-reviewed literature, recent efforts by the Institute for Safe Medication Practices have led to a new monthly publication to share lessons learned in medication safety for outpatient settings.[@bib41]

Stepping for a moment to inpatient pediatric care, some research on patient safety likely translates to real issues for pediatric ambulatory care. Although this pool of literature is larger, it is still relatively scarce for broad perspectives on inpatient errors as opposed to condition-specific inpatient errors. Recent work has shown us that children in inpatient settings experience high rates of medication errors because of all the unique vulnerabilities of children, compared with adults.[@bib11], [@bib38] This more than likely is applicable to pediatric ambulatory care because of the high rate of medication prescribing in ambulatory settings. At least 2 studies are currently underway to examine the prevalence of ambulatory medication errors for children.[@bib42], [@bib43] Beyond medication errors, several recent studies highlight the fact that children do experience other inpatient errors and that the rates are unacceptably high.[@bib44], [@bib45] If nothing else, these studies compel us to proactively tackle patient safety in pediatric ambulatory care because it is most likely that these findings also hold true in this setting of care. Perhaps most poignantly in terms of inpatient care for children was the recent experience involving heart surgery on children at the Bristol Royal Infirmary between 1984 and 1995.[@bib46] A recent summary document on this experience[@bib47] details how to take the lessons learned and turn them into the reality of safer patient care by vital activities such as actively involving patients in their own care, a lesson clearly applicable to ambulatory care.

Last, there is a fair amount of literature bridging both inpatient and outpatient care and both adult and pediatric patients concerning the roles of information technology and medication safety.[@bib48], [@bib49], [@bib50] This work is summarized in an accompanying piece in this issue by Johnson. Ongoing work on this topic will likely facilitate the wide-scale adoption of this solution for medication errors.

PEDIATRIC PATIENT SAFETY IN AMBULATORY CARE: WHAT DO WE NEED TO KNOW?
=====================================================================

Taking what we know about patient safety as it directly or indirectly relates to pediatric ambulatory care and the previously discussed broad models and research agendas in patient safety, what can we distill as target areas to begin actively exploring and improving safety in pediatric ambulatory care? This answer has good groundwork in place from the work already done by the 2000 meeting to create a research agenda in ambulatory patient safety, which primarily focused on the science and epidemiology of errors, and in the agendas set forth in family practice and emergency medicine with regard to classification schemes and curriculums for patient safety.[@bib18], [@bib27] More importantly, going back to the epidemic idea of patient safety, a natural extension from this involves a 3-tiered approach to research on safety comparable with how one tackles true epidemics. These 3 steps involve first understanding the basics about the environment in which the epidemic is taking place (knowing the culture of safety in ambulatory care); second, identifying the prevalence of the epidemic (knowing the magnitude, risks, and types of errors seen in ambulatory care); and last, identifying strategies to curb the spread of the epidemic (knowing successful solutions to remedy safety concerns). As the literature review and the other broader research agendas attest, the bulk of work to date has been primarily focused on the most straightforward of these tiers to examine, namely the identification of the magnitude, risks, and types of errors seen.

CULTURE AND THE SCIENCE OF SAFETY
=================================

One of the paramount needs of the ambulatory pediatric patient safety initiative is an understanding of what is current patient and provider awareness, acknowledgment, and acceptance of the reality of medical errors. Several recent works in this area found that the public and practicing physicians do not have a sense of urgency about medical errors, unlike many national organizations.[@bib51], [@bib52] As these studies conclude, one of the largest hurdles in improving safety will be convincing providers and patients that efforts will be successful. Any efforts to change practice will need the support of the providers and patients who will be much more likely to be actively involved and ensure success if they believe true and lasting improvements will result. Flowing directly from this is a need to be able to measure the culture and strategies to improve the culture. There is a growing literature base on how to assess and change an organization\'s safety culture.[@bib53], [@bib54], [@bib55], [@bib56] This pool of literature has several common and recurrent themes: understanding of errors as systems problems, open and full reporting of all safety events, analysis of near-miss safety events, employee education on patient safety, and management tools to promote safety. It is likely very safe to say that these issues are universal for both care of adults and children. Different medical disciplines have their own cultures and acceptable behavior. How do providers trained to take care of children stand with respect to other peers in terms of awareness, acknowledgment, and acceptance of the reality of medical errors? Where do they stand in terms of ability and success at instituting changes meant to improve safety and their ability to critically evaluate these changes? Each ambulatory care setting brings with it a unique niche in which to date little is known about how patient safety factors into everyday discussions and care practices.

Directly linked to this is a need to have a baseline understanding of the science of safety. To collectively think about and remedy medical errors, all providers need to understand basic definitions of errors and models for the analysis of errors in hopes of inducing systems changes. For example, providers need to be aware of decision-making processes that predispose one to errors such as concepts of sensitivity and specificity of tests, evidence-based medicine or a lack thereof, and the notion of inherent cognitive biases in care such as anchoring and prevalence bias. Comparably, we know little in terms of how working conditions affect ambulatory care in arenas such as sleep deprivation, visit time constraints, and patient-provider and provider-provider feedback and exchanges both proximal and distal to actual face-to-face visits to ambulatory care.

TYPES OF ERRORS
===============

The second step in thinking of a research framework for ambulatory patient safety involves an understanding of the types of errors seen and their risk factors. Two different but interrelated classification schemas exist to categorize the types of errors likely to occur in ambulatory care.[@bib16] Within each of these schemas there exists a multitude of research questions relevant to pediatric ambulatory care. Although impossible to list each possible question, examples of types of research questions generated by these schemas are included. These sample questions are not intended to represent any prioritization of specific issues within pediatric ambulatory care patient safety research, but instead are included to only illustrate the types of concepts included in each type of error.

First, one can think about the end product of the error. Issues here, with pediatric-specific examples, can be summarized as indicated in [Table 1](#tbl1){ref-type="table"} . Alternatively, one can think about the processes involved that led to an error as a classification scheme, as indicated in [Table 2](#tbl2){ref-type="table"} .Table 1Classification by the End Product of ErrorTable 2Classification by the Processes of Health Care

Overarching both of these schemas and extending into inpatient care as well is the related need for error reporting systems. The current approach to patient safety is fragmented, often failing to identify and communicate errors to relevant parties. True to form for being in stage 1 of this epidemic, we need to focus our search for baseline data on our performance in ambulatory care with respect to medical errors. It was not by chance that the substantial portion of AHRQ\'s \$50 million initiative in patient safety was devoted to reporting systems.[@bib57] To improve patient safety, we need to identify what is broken and then fix it.

PATIENT SAFETY SOLUTIONS
========================

The inextricable third leg of the patient safety initiative, in addition to having a positive safety culture and a system to identify errors, is the need for solutions. Although the literature is not brimming with proven strategies in ambulatory care, substantial work does exist when one looks more broadly to other health care settings for guidance. Perhaps the largest synthesis of these solutions came from AHRQ as the evidence report entitled Making Health Care Safer: A Critical Analysis of Patient Safety Practices.[@bib58] Although the primary focus of this work related to in-hospital care, it is likely that some successful strategies from the inpatient arena will translate to outpatient care. It is also important to point out that little of this evidence comes from studies involving children and their health care providers. Although this coupled with the paucity of proven solutions in ambulatory care clearly is a significant gap and hurdle to improving safety in pediatric ambulatory care, some types of safety solutions are very likely to be generically applicable regardless of clinical setting or population. One of the most studied interventions that are likely to be generically applicable involve use of information technology. The research world is quickly accruing studies showing the benefits of information technology. For example, several evaluations of e-prescribing work have found that it creates substantial savings because of increased efficiency (\$1.15 per practice member per month in pharmacy costs, \$12 000 in practice savings per year because of increased operational efficiency, 30% reduction in physician to pharmacy phone calls, 1 h/d of pharmacists\' time).

But information technology is not a bandage for all the ails in patient safety. This broad arena of solutions is the future of patient safety as we move to stage 2 of the epidemic. Given all the public and private focus on safety, institutions and systems are rampantly testing a wide range of solutions from low tech, no cost to high tech, high cost as the recent AHRQ report highlights. The difficulty here, however, is that many safety practices are never studied in the classical rigor of research and never published. This likely applies to both low-tech, low-cost interventions and interventions so obvious that one need not study them. Although at an institutional or health care system level this may be acceptable, this publication bias enormously hinders widespread dissemination and adoption of good safety practices. These issues are best captured in the summary document of the AHRQ report stating that "there are a number of methodologic reasons why research in patient safety is particularly challenging": •Many practices (eg, the presence of computerized physician order entry systems, modifying nurse staffing levels) cannot be the subject of double-blind studies because their use is evident to the participants.Capturing all relevant outcomes, including near misses (such as a nurse catching an excessive dosage of a drug just before it is administered to a patient) and actual harm, is often very difficult.Many effective practices are multidimensional, and sorting out precisely which part of an intervention works is often quite challenging.Many of the patient safety problems that generate the most concern (wrong-site surgery, for example) are uncommon enough that demonstrating the success of a safety practice in a statistically meaningful manner with respect to outcomes is all but impossible.Establishing firm epidemiologic links between presumed (and accepted) causes and adverse events is critical and frequently difficult. For instance, in studying an intuitively plausible risk factor for errors, such as fatigue, analyses of errors commonly reveal the presence of fatigued providers (because many health care providers work long hours, late night hours, or both). The question is whether fatigue is overrepresented among situations that lead to errors. The point is not that the problem of long work hours should be ignored but rather that strong epidemiologic methods need to be applied before concluding that an intuitive cause of errors is, in fact, causal.[@bib58]

What is clear in this evidence report on safety solutions is that health care is clearly learning from other industries leading the way in safety. Although some proven solutions are clearly health care unique (eg, use of maximum sterile barriers while placing central intravenous catheters to prevent infections, use of perioperative beta blockers), other solutions are derived from other disciplines. These solutions include ideas such as aviation-style preoperative checklists, crew resource management, and the use of simulators in training. It would be safe to say that a repertoire of safety solutions for pediatric ambulatory care should be similarly balanced with health care--specific solutions and others borrowed and translated from other disciplines.

CONCLUSION AND PRIORITY SETTING
===============================

Pediatric patient safety in ambulatory care settings should be a high research and policy priority given the unique vulnerabilities of children, the glaring lack of current knowledge, and the disproportionate reliance on ambulatory care as compared to inpatient care. Efforts to tackle patient safety in ambulatory care need to occur in parallel with efforts on inpatient care. Overall, the entire arena of pediatric ambulatory care would be well served by safety research that started with understanding the basics: 1) what is the culture of safety in ambulatory care; 2) what types of errors are seen and what is their epidemiology; and 3) how do proven safety solutions from other settings/populations work in children\'s ambulatory care and how can ambulatory care overcome hurdles in evaluating and disseminating a broad range of safety solutions?
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